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Measurement of proton polarization in elastic
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AUTHORS Bém, P, Habanec, ) 1, Katban, O and Némec, J

11TLE Polarization of protons scattered elastically on carbon

PERIODICAL  Chekhoslovatskiy fizicheskiy zhurnal, v 12, no 9, 1962, 660664

TEXT The polarization of protons scattered clastically on two carbon targets was measured for a cyclotron
proton beam accelerated to 6 S MeV The angular distritution 1n the energy interval from 3 60 to 4 52 MV
was as follows P(40°,) = 0.30 £ 005, P(45°,,) = 036 + 0.07, P(50°,) = 0.33 + 006, P(60°,,)
= 020 + 005. The results after scattering on one target are in good agreement with those given by Warner
R E and Alford W P (Ref 6 Phys Rev, 114 (1959), 1338) There are 4 figures and 1 table

ASSOCIATION  Institut yadernykh 1ssledovanty ChSAN (Institute of Nuclear Research Czechoslovak AS,

Rzhczh)

SUBMITTED October 20. 1961
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BEM, P., HABANEC, J.; KAREAN, 0., NEMEC, J. PHESFERIN, V.

M i s

Polariza-ion measurement - {° protons with €,7 MeV energy
scattared on carbon., Chekhosl f:2 zhurnal 14 no. 6i404--410
'6Lc

1. Institute ¢f Nuclear Researcn Czechoslovak Academy of
Sciences, Rez,

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001136510014-9"



001136510014-9

i S G N
- [ EN ER

ROVED FOR RELEASE: 03
1 O

BFM O Pas Hanali B N S R S T SN

Mezoameen? L.l Lm oot oor NESIN: Sebt

[
(pp) res i on s YV orarge anery .
Y4 oragh b ‘o,

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001136510014-9"



"APPROVED FOR RELEASE 03/14/2001 CIA-RDP86-00513R001136510014-9

_iétribﬁﬁ; ;t.ho pohrization of protons in .
‘ }r;—yhe' eneryy region of - 6.0 6.8 lbv

. no‘o h. 196 w&

, ai:lzation, elastzf' scattering, angular distribution, cyclotrcn,fv_'_;
detector; particle’ accelerator target

published in Jaderna Enerz:.e only as Gunh and
. The angular distribution of -the proton cn

scattering vai messured at six values of the
6.8 Mev. The energy source was the INR 120« |
-energy of the protons was reduced by means of
' of »polartutlo_n ‘of . the scattered

: £ the secondary scate
rticles vare regies !
- The results of the
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NEMEC, J.

"Analysis of stresses in nonhomogenzous grains.”
July 1954, p. 505.

S0: Eastern furopean Acceasions .is*, vol. 3, No.
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Fowder cutting of high-alloy steels., p. 285, HUTNIK. (Minis-
terstvo hutniho prumyslu a rudnych dolu) Praha. Vol. 4, no. 9,
Sept, 1954. Mechanical removul of waste from wire of low-carbon

steel, p. 286,
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Zednik, V. Testing impact ductility, p. 766.
STROJ IRENSTVI Prague, Vol. 4, no, 10, Oct. 1954,

$0: Monthly List of East Buropean Accessions, (EEAL), LC, Vel. 5, No. 6,
June 1936, Uncl.
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Strain on vesge]
g with rota asymr 5

(Ministerstvo strojirenstvi;.yh.a}m ne;;’;" ;90;‘8 » Pe 538, STROJIiEvSTYT
» . ’ .

+ 7, J 1y 1955

SOURCE: Eagt E :
Voted Typea Aocesslons Lisy (1zar) iy
*%y No, 12, December 1955 rary of Congress,
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NEMEC, J,

Calculatirg the cutting effect of =

@ v-shaped joint of a pressed-in hut. ... -
(3trojirenstvi, Vo1, € : o

. do. 1, Jan 1256, Frsha, Czechaslovakia)

S0: Monthly List of Eust European Accessions (Elal) 1C, Vol, £, 00, 7, Aug 1957, Unel
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Nemec, J. Influence of the size of a spare part on its soliditv. p. 257,

Vol. 7, no. 5, 1955
STAOJNOELEKTROTECHNICKY CASOPIS
THIHNOLOGY

Czechoslovakia

So: ZEast Buropean Accessions, Vol. 6, May 1957
e
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WEMEC, J.

Measuring the pressure of presses. .. 227. (Strojirenstvi,
Mar 1957, Praha, Czechoslovakia)

50: Monthly List of East Zurmopeun Accessions (ELAL) LC, Vol. 6,
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Inprovement of calculaticn metnods 1s 3

increasing the dspendabl ine
(Strojirenstvi, Vol, 7, No. 5, Fay 1357,

Monthly List of East EBur.pean 4
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NEMEC, J.

Effect of the shape of steel parts on heat atress relaxation. p. LO3.

(Strofirenstvi. Vol. 7, no. 6, June 1957. Prana, Czecroslovakia)

S0: Monthly List of East European Accessions (£FAL) LC, Vol. 6, nc. lt, October 1957. uncl,
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oswvmu/solﬁ tate.Physics - Mechanical Properties E-9
of Crystals and Poly-Crgstalline Compounds

Abs Jour Ref Zhur - Pizika, No 1, 1958, 1102

Author Nemec, Jaroskav

Inst Higher School for Iron Working, Prague;,Czechoslovakie

Title Plastic Stressed State in Steels.

Oorig Pub Hatniche listy, 1957, 12, Bo L4, 315-32%

Abgtract The suthor considers the processes that precede the dés-
truction of the adhesion forces in deformed steels, and
raiges the problem of the possibility of calculating the
plastic stressed state in inhomogeneous materials. Ab
favestigation is made of the dependence of the static
strength of steel on the fundamental physical properties
that characterize the deformation of the ferrite. The
mathematical foundations and deductfons of the theory of
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Iimit of brittle strength under virious load conditions.

Isv. vys, ucheb, £av,; mashinostr. no.11/12:51-80 '58.
(MIRA 13:3)

1.Prazhskiy zheleunodoroshnyy politekhnicheskiy institut.
(Matals--Brittleness)
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NEMETS, Yaroslav [ Nemec Jaroslav] prof., dolttor tekhn,nauk (Chekho-

""‘—ﬁ vakiya) e

Sulecting admissible atresses in high-pressure pipes used in
hydrnalactric power stations. Veat.mash. 38 no,12:3-7 D 158,
(MIRA 11:12)

(Pipea) (Strains and streases)
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NFMEC, J.

"Effect of shape, machining, and heat on the values of allowed strains in parts."
p. LO9.

STROJIRENSTVI. (MINISTERSTVO TEZKEHO STROJIRENSTVI, MINISTERSTVCU PRESNEHO
STROJIRENSTYI A MINISTERSTVO AUTOMOBILOVEHO PRUMYSLU A ZEMEDELSKYCH STROJU.)
Praha, Czechoslovaldia, Vol. 9, no. 6, June 1959,

Monthly List of East European Accessions (FEAI), LC, Vol, 8, No. 9, September 1959.
Uncl.
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Z/038/60/000, 008/ 001 0L
A201/A026
262200
AUTHOR: Némec, Jaroslav
TITLE: Strength of Nuclear Reactor Veasels /?

PERIODICAL: Jaderna energle, 1960, No 8, pp. 254 - 266

TEXT: Tre article presents an analysis of strength limits of large rea~-

tor pressure vessels. The analysis was undertaken in preparation of the design-

ing of the pressure vessel for the first Czechoslovak nuclear power station. In
particular, the article investigates the correlation between vessel size and ra-
diation concentrations; the brittle strength of the vessel, the influence of

thermal stresses on the vessel strength; and the influence of cyeclic stresses

on the service life of the vessel. Relations are deducted for the calculsation /
of the shape szirength of the vessel and for the determination of limit stresses QT\
leading to the development of sudden eritical ruptures. The pressure vessel of

the Czechoslovak nuclear power station will be produced of Type 13030 fine-graired
steel. For this steel type, the critical integrated neutron flux at which the

vessel material brittleness will reach a non-permissible value is estimated te

be about 5 - 1918, This value Just about approaches the upper limit of the in-

Card 1/3
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Strength of Nuclear Reactor Vessels A201/A026

Z. 038, 60,/000, 008, 201 061

tegrated neutron flux of 1018 - 102! to which the vessel will be exgoeed during
a 30-year operation at an expected instantaneous neutron flux of 19 1612 neu-
trons/cm@/sec. Therefore, a hetter thermal shield will have to be designed, es-
peclally since the temperature range, at which the damaging effects of the neu-
tron flux for this steel type are most pronounced, 1s between 1CO and 200°C,
which is exactly the temperature range at which the vessel of the Czechoslcvak
nuclear power station is designed to operate. =From the above analyses, the fol-
lowing directions for reactor pressure vessel design and fabrication are deduct-
ed: 1) In designing and calculating the strength of reactor vessels it has ¢
be considered that during long-term operation the plastic properties of the ma-
terial will deteriorate and the limit-stress value at which cohesli»>n defects
start developing will gradually decrease. The extent of these unfavorable prop-

erty changes will increase with the increasing wall thickness, integral neutron

flux and stress concentrationsi; with more frequent and extensive changes of
pressure and temperatyre; and with more numerous incipjient material defects. 2)

Static properties of material, as established by conventional test methods on
small specimens, do not provide a satisfactory basis for the calculation of safe-
ty factors in reactor vessel design. 3) The stress-concentration and notch ef-
facts will increase with the increasing thickness of the vessel wall. 4) The
effect of cyclic stresses will be the greater the mcre brittle ic <he matarial

Card 2/3
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Strength of Nu:lear Reacter Vessels A201/A026

and the more complicated the vzssel shape. 5) In stress calculation, due co.. -
sideration is ~o be glven to the internal and thermal stresses to whick the ves-
sel will be exposed. 6) The calculation of the permissible stress and stress-
concentrations is a complex problem which cannot be solved by a mere extrapola-
tion of experience gained with thin-walled pressure vessels of smaller sizes 7}
Prior to the full-scale operation a series of verifying measurements and tests
will have to be carried out in order to determine the actual safety of the ves-
sel. There are 20 figures, 1 photo and 24 references: 9 Czechoslovak, 2 Soviet,
11 English and 2 Unidentified.

ASSOCIATION: Vysoka skola zelezniond (Railroad College) \
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PHASE I BOOK EXPLOITATION CZECH,/5191

Némec, Jaroslav, Professor, Engineer, Doctor of Sciences

Nemec, Jaros:

Tuhost a pevnost ocelovfc%.éésti (Rigidity and Strength of Steel
Parts) Prague, Nakl. Ceskoslovenské akademie v&d, 1961. 567 p.
1,500 coples printed.

Sponsoring Agency: Ceskoslovenskd akademie véd. Sekce techricka.

Scientific Ed.: Jaroslav Ko%e&nik, Academician; Scientific Feview-
ers: Ladislav Jen{dek, Prefessor, Doctor, Engineer, and Cnd¥e
‘Puchner, Professor, Engineer, Doctor of Sciences; Ed. of volume:
Antonin Burda; Tech. Ed.: Frantifek Kon¥icky.

PURPOSE: This book is intended for technical personnel concerned
with research, development, and production in the machine
industry.

COVERAGE: The faollowing questions concerning steel parts and con-
structions are discussed: fractures, deformation processes,
theory of plasticity, endurance at elevated temperatures, brittle

Card 1/9.,
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Rigidity and Strength of Steel Parts CZECH/5191

fracture, and fatigue strength. The author thanks J. KoZednfk,
L. Jeni{dek, and 0. Puchner for their advice and editorial as-
sistance. There are 266 references: 71 Czech or Slovak, 46
Soviet, 102 English, 36 German, 3 French, 2 Polish, 1 Rumanilan,
and 5 others.

TABLE OF CONTANTS:

Foreword 5
List of the Most Important Symbols ‘ 10
1. Infroduction 17
1.1 Objectives and development of the science of rigidity,
strength, and durability of steel parts and
constructions 17
1.2 Concise review of the development of the engineering
science of the strength of materials 22
2. The Appearance of Practures in Steel Parts 29
Card-2/9"
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J wwikad ’
~NEEES, Targeiay [Nowec, 2] (Proge)
Brittle fracture of steel parts. Izv.AN SSSR.0td.tekh.nauk,Mekh.i
mashinostr, no.2:5~16 Mr-Ap '6l. (MIRA 14:4)

(Steel—Brittleness)
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AUTHOK: hérmec, Jaros.av
TITLE: Levelopmenty of mat rial Cracks iIi an ILLONC e neGus
field of interra. streases
FualUDICAL: Jasernh energie, ro. b, 1902, 117 - i:1
TZAT: The article inveatigates the laws FOYeTLiILE trne e-

P
velopment of ¢racks ir tolies w:lnh a roruniform cistriouting of resi-
dual stresses featuring high local-stress corncentrations, The -
of the study is t2 provide a toc: for aralyses of crack-formation, aue
to fabrication processss, sc as traey may be eliminated by selecting -
proper technological processes (heat treatmert, weldin, methods; whiech /ﬁ}
are compatible wi-h the strength of the vodies. Two basic causes o ts
plane stress caused in a thin slab by rotationally-symrmetrical deror-
mation effects (spot welds or locel flame Lheating), and by a longi tu-
ainal stress field of parabolic shape (internal stresses in 1ongitudi-
nsl welds or thin walls or longi-udinal material defects) respectively,
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are investigoated. 1t 1S Cound thuat the ratic ¢y othe critlioag tensth

of the crack or defect Lo the Aimenilons or the region ol tensile

stress pi&ys AL imjportunt part. Alsy, tne conition o crack laviiity

1s aefined. ~he study i3 of importznce or determinlni the dargerous-

ness of cracks i relaticn %0 tre dirensions of the areq sffected Ly v
irternal terngile stlresses, and may UiLd appliication especially 7% L€ '/,'2
new fabricat:on techniques ol extra-iarge boales. There are o [i1gures -
(Tecrnical mditor: V. Horhe ).

ASSOCLATION: Pakulta tecnniceé = saderné fyzisy oYUT, Praha (Jepart-
ment of Tecnnical unt Muclear thysics, Uzecn institute

1 1
of Technology, Pragus?)

Cara 2/'2

APPROVED FOR RELEASE: 03/14/2001

CIA-RDP86-00513R001136510014-9"



"APPROVED FOR RELEASE:

| 03/4 01 CIA-RDP86-00513R001136510014-9

21285
z/032/61/011/008/004/oo9

ijEEQQ wdro 2807 E073/E535

AUTHOR: Nemec. J., Professor Engineer Doctor of Science
TITLE: Evaluation of creep test data
PERLODICAL: Strojirenstvi. 1961, Vol.1ll, No.8, pp.613-616

TEXT ¢ In evaluating the scatter of results relating to

crecp tests, attention is paid not only to determining the average
probable values but also to the possibility of determining the
minimum values., It is thereby not possible to use the symmetrical
law of distribution of the values according to the Gauss curve, /
since the application of this law would mean that the occurrence
of the limit state can never be excluded with absclute reliability.
Use of this law would also be contrary to the conceptions of the
dislocation theory of creep. For homogeneous creep the real
distribution curve is more likely to be the one in dashed lines

of Fig.l, since the limit state cannot be achieved under certain
minimum stress and minimum testing time. Since in real components
creep under normal conditions is usually the simultanecus result
of two methods of creep, a more complicated characteristic can be
anticipated, namely, that shown by the dash-dot curve in Fig.1l.
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Therefore, analyses based on the Gauss law of distribution give
results which are doubtful, Of still greater importance is the
fact that excessively simplified relations between time G ,

stress ¢ and temperature T are applied, without taking into
consideration geometrical factors and stress distribution. The
results are frequently applied to the calculation of components
using particularly the Larson-Miller equation, which is an
empirical one and does not take into consideration the real
conditions pertaining to creep in polycrystalline metals and alloys.
It is pointed out that the speed of creep is not constant and it
decreases with loading time. This conclusion is true even for
smooth specimens, for which, according to R. Pokorny. the reviewer
of this article, the dependence of the creep speed on time is
complicated (the actually measured results for one Czech steel are
given). The standard method 1is particularly inapplicable for parts
of complicated shape, since the dependence of the creep speed on
the loading time is clearly a function of the geometrical shape

and its stress state, The physical process of creep should be sub-
divided into two phases; n the first the creep speed decreases
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as a result of equalization of stress peaks, in the second large
plastic deformationsoccur (not taking into consideration tertiary
creep), which result in changes in the shape of the body ,thus
Zeneratinginternal stresses, which in turn lead to an increase in
the creep speed. The author concludes that correct calculation of
the strength and rigidity of machine parts operating under
conditions of creep has to be done on the basis of the following
principles: a) the creep and creep strength tests should not be
carried out on smooth specimens but on sections subjected to !
bending stresses and on tubes which are subjected to internal X(/
pressures or on bodies which are subjected to combined stresses.
Calculated values are given for a concrete case in which the creep
results of a smooth specimen (tyc) are compared with those obtained
for a tube (trubka) and a section (nosnik), Fig.? (e,%/hour vs.

@, hours). b) Extrapolation should not be made on the basis of
Larson-Miller or Kauzmann formulae; geometrical factors and changes

in creep speed should be taken into consideration. c) More

exhaustive studies should be made of stress relaxation processes.

There are 9 figures and 2 references: 1 Czech and 1 English:

Rimrott, F.P.J., Journal of Applied Mechanics, ASME, series E6,1959.
Card 3/4 )

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001136510014-9"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001136510014-9

,,,,.,-,,",-"t‘. gibip sy ':l" B B E R A S W R G S A B TR A B F IR I Rt S s RAEvaseaR ST RSN

24285
Evaluation of creep test data 2/032/61/011/008/004/009
E073/E535
ASSOCIATION: VSL, Prague s
4
h
N
NN
2 N \\ /
3 \| %
u f R e X
e ) X SN L ~
§ 3 / \ M ; . \\“¢, N
« S\ p A\ Ne, N
w \\‘\ ] N ., \\
X 2 . DY 3
-/zr - \\\b‘-% ! \\\ ™
I’y a9 14 L) 2 * ta," K ~
-nru[eailhtp:' ‘ \\~‘:<N\
8 5 : New
”? $ 66108 2 4680 2 E!;v‘? 468 P <At
o (ot
Fig.1l
Fig.?7
Card 4/4

i & B i re R Ry el (SR K 25 = e § RS A 20 9 lach2t: N BAESET

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001136510014-9"



"APPROVED FOR RELEASE:
A SE: 03/14/2001 CIA-RDP86-00513R001136510014-9

IR ERTSAR TN & BEEERIHIUGR IR kT A AR AT =
o i o i i b i i o i B A Nt

ikl
4

R

1Y —
1200 2/032/62/012/001/001/007
7.7 E073/E635
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TITLE: Limit-strength states of large machine parts and

vesuels stressed ot low temperatures
FLRIODICAL: Strojirnns(v{. v.12, no. 1, 1962, 11-15

TEXT: Sudden bhrittle fracture may arise cven at stresses
which are fully permissible according to valid specifications.
These appear to arise primarily in large parts, usually in welded JL
structures and vessels, The danger of damage increases with
increasing dimensions and complexity of shape of the body,
decreasing temperatures of the material and increasing internal
stresses caused by welding. In the present paper the author

has studied the factor of size and the iufluence of internal
stresses in weld joints for the purpose of determining the basic
decisive parameters of the limit state of the brittle strength

with regard to the shape of the body, dislocation andthe length of
its welded joints. It is assumed that the part is in operation in
a state in which only rapid brittle fractures can occur, i.e. that
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Limit strength states of large ...

the temperature of the material is below the transition temperature,
a condition which is frequently fulfilled in normal operation.

Two main factors influencing brittle fractures from
the point of view of size and shape of the body are considered;
elastic energy stored in the body, particularly with reference to
welded vessels and the relation of shear stress to maximum normal
stress.

Conclusions reached from the analysis indicate that
at low temperatures, when the possibility of sudden brittle
fracture must be considered, tests carried out on small specimens
of the material have no real value. Influence of geometrical
factors, such as size and shape as well as internal stresses, is
considerable. These factors, derived in the paper, are relative
only, giving a comparison of the limiting values of brittle strength.
Actual values are influenced by the constants of the material and
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Limit strenzth states of large ...

must be determined or verified from tests. To such tests scaling
is applicable and it is here therefcre that the geometrical
parameters play their major part. standard criteria, applicable

to smaller bodies and working at normal or raised temperatures,
cannot be applied to the design of larce vessels operating at low
temperatures, i.e. in the zone of brittle fractures. Such vessels
are frequently encountered in the chemical or power generating I’
industries. Conventional mechanical properties of the material
can no longer be used when computing the safe stresses of such
vessels. Internal stresses and the level of elastic energy

stored in the material have a considerable influence and must be
taken into account. The properties of the material are best
characterised by the quantity K, kg/cm™ , i.e. the specific energy
per 1 cm2 of the fractured surface, which in metals is determined
by the specific deformation energy per 1 cm’ required to reach

the limit-strength state of the material. The quantity K is a
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Limit-strength states of large ...

material constant which depends on the temperature and the

velocity of propogation of a crack and, to a certan extent, on

the shape of the cross-section,. Comparison of test results Or'
carried out in the Soviet Union and Czechoslovakia on large

specimens on which sudden brittle fracture was produced with
appropriate notch-impact values, gave an average value of K = 20 a
obtained for steel bodies at normal temperature. There are

5 figures,

k
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critical @pth evn/h of a crack will decrease with increasing
ah

stress. un the basis of numerous results from fatigzue fractures
and fractures of test specitens, it was found that for soft
constructional steel at norntl temperatures the average work

of nlastic deformation re:uired to wroduce a fracture ner

2
1 ecm”~ of the area of the final fracture was K = 100 - 150

- 2 2
Kgem/em for static loading and K = 30 - 60 kgem/cm for
iz.pact loading. An emirical formula for determining the size
of the crack, which starts snreading on further cyclic loading,
is:

3.
o, = C ,

where o 1s the nominal stress assumed in the calculations,
f is the characteristic lenzth (for instance, depth)

of the crack.
C 1is a constant depending on the structure of the material,
particularly on its surface layer. The quantity expressing
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this constant is analyzecd and it is concluded that the

criterion d( = C is not reliable enough for determining the
stability of cracks. The author derives the following
empirical relation for carbon steels:
5 ——
[
> .Y
= 0. _—
o

' C

He concludes that the dependence of the depth of the crack

or of the relative area of the crack on the number of load
cycles is a complicated one, indicating the diflerent stages
of development of the crach. Therefore, the service life of
components cannot be calculated from a single analytical
relation and is not deternined by a single matcerial constant.
Further verification and development of the calculation method
will permit determining the permissible state of cracks for

a predetermined increase in the number of load cycles,
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Study of the propagation .... E073/E335

i.e. for a certain service life., Tt will nlso be of interest
to study the control of the Process of dcevelopment of surface
cracks by suitable surface treatment.

There are 6 figures.

ASSOCIATION: Falkulta technické a jaderné fyziky, CVUT, Prahn
{Department for Technical and Nuclear Physics,
CVUT, Prague)
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1. Faculty of Technical and Nuclear Physies, Czech Higher
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